Impact of genetic variants of RFC1, DHFR and MTHFR in osteosarcoma patients treated with high-dose methotrexate.
Osteosarcoma patients are commonly treated with high doses of methotrexate (MTX). MTX is an analog of folate, which is essential for DNA synthesis. Genetic polymorphism at single nucleotide can be indicative to the prognostic outcome in patients. Germ-line variants in candidate genes, coding for enzymes active in the metabolism of MTX, were studied in 62 osteosarcoma patients. Patients harboring the GG genotype in reduced folate carrier 1 (RFC1) rs1051266 had significantly better survival in comparison with patients having the AA genotype (P=0.046). These patients also had a lower frequency of metastasis (15%, P=0.029). Also patients homozygous for the G allele of rs1053129 in the dihydrofolate reductase (DHFR) gene were more likely to have a metastasis (45%, P= 0.005), and the methylenetetetrahydrofolate reductase (MTHFR) 677C allele was associated with higher degree of liver toxicity (88%, P=0.007). The study suggests that germ-line variants in the MTX metabolic pathway are associated with survival and side effects in patients treated with MTX.